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Numerical Study of Convective Heat Transfer in an
Inclined Porous Media
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ABSTRACT

‘Numerical solutions of two-dimensional, steady, and natural are investigated in a con-
fined rectangular cavity with porous media. The saturated fluid is bounded by two isothermal
vertical walls at different temperatures and two adiabatic horizontal walls. Governing equa-
tions are numerically solved by finite difference method with the upwind scheme.

Distributions of streamline and temperature are predicted for aspect ratios ranging
from 0.1 to 1.0, Rayleigh numbers 50 to 10%, and tilt angles 0° to 60°. Representative plots
of temperature and velocity field according to tilt angle are presented.

The effects of aspect ratio, Rayleigh number, and tilt angle on local and average Nusselt

numbers are obtained. The optimum conditions for maximum Nusselt number are also
presented with tilt angles.

NOMENCLATURE P : . pressure
q : heat transfer rate per unit area

A Aspect Ratio, L/D Ra* : Rayleigh number
D width of porous cavity T : Temperature
g : acceleration due to gravity u,v : fluid velocities
F average heat transfer coefficient U,V : dimensionless velocities
K permeability of porous medium X,y : cartesian coordinates
k thermal conductivity X,Y : dimensionless coordinates
km : effective thermal conductivity of the « : thermal diffusivity of porous me-

saturated porous medium dium, 4m [(pc)
L  : height of porous cavity i : isobaric coefficient of thermal ex-
Nu : average Nusselt number pansion of fluid
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i} : dimensionless temperature, (T-T¢)/
(TyTo

: dynamic viscosity of fluid

. density of fluid

¢ tilt angle

€< S v ="

: stream function
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gl 5-12 Effects of aspect ratio on
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